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DETAILED ACTION 

1. Claims 1-8, 10-16, 18-26 and 28 are pending in the instant application. 

Response to Amendment/Argument 

2. The Applicant's arguments filed April 21 , 2005 against the rejections under 35 
U.S.C. § 1 12, second paragraph, set forth in the office action dated January 19, 2005 
have been considered, and they are persuasive. Accordingly, the rejections have been 
withdrawn. 

3. The Applicant's arguments filed April 21 , 2005 against the prior art rejections 
including at least Kapoor (US 6396886) have been considered, but they are not 
persuasive. The Applicant contests that the prior art reference Kapoor does not 
disclose sets of constraints in both the time and frequency domains. The Applicant 
states that Kapoor places constraints in the time domain only and solves for only the 
time domain constraints. However, the Examiner insists that Kapoor does indeed 
disclose both time domain and frequency domain constrains. Kapoor discloses 
determining filter coefficient values such that (col. 4, lines 4-13): 

(a) energy of an effective Impulse response heff (n) of at least the connmunications 
channel combined with the time-domain equalizer is substantially concentrated in a 
second band of V+1 samples, whereby the second band of samples is shorter than the 
first band of samples; and 

(b) a variance in a frequency spectrum of the output additive noise signal of the time- 
domain equalizer is controlled. 

That is, the set of time domain constraints is established to concentrate an effective 
impulse response within a band of samples (i.e. a shortening impulse response filter), 
and the set of frequency domain constraints is established to control a variance in a 
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frequency spectrum of the noise output by the filter. As broadly as claimed, the set of 
constraints that the filter must satisfy in the frequency domain is disclosed by Kapoor via 
the controlling of the frequency spectrum or domain according to the filter coefficients. 
Both the time domain and frequency domain characteristics of the output of the filter of 
Kapoor are considered during the determination of the filter's coefficients. 

The Examiner asserts that none of the additional prior art references relied upon 
need to disclose frequency domain sets because they are already disclosed by Kapoor. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 4-6, 10, 11, 14-6, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kapoor (US 6396886 - previously cited) in view of Haddad et al 
("Design of Digital Linear-Phase FIR Crossover Systems of Loudspeakers by the 
Method of Vector Space Projections", Haddad, Khalil C. et al; hereafter "Haddad" - 
previously cited). 

Regarding claim 1, Kapoor discloses a method for determining coefficient values 
for a shortening impulse response filter (SIRF) (fig. 1; col. 4, lines 18-30), said method 
comprising the steps of: establishing at least one set of defining constraints that said 
SIRF filter must satisfy in a time domain (col. 4, lines 4-10; col. 6, lines 50-57); 
establishing at least one set of defining constraints that said SIRF filter must satisfy in a 
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frequency domain (col. 4, lines 10-13; col. 6, lines 58-63); and determining an 
intersecting set of said at least one set of defining constraints that said SIRF filter must 
satisfy in the time domain and said at least one set of defining constraints that said 
SIRF filter must satisfy in the frequency domain. By the method of Kapoor, it is 
necessary that an intersecting set of the time domain constraints and the frequency 
domain constraints is determined because the method for determining coefficient values 
of Kapoor accounts for both the time domain constraints as well as the frequency 
domain constraints. That is, the intersecting set of the time domain and frequency 
domain constraints consists of a set wherein both time and frequency domain 
constraints are taken into account as disclosed by Kapoor. Kapoor does not disclose 
the use of a vector space projection method to determine the intersecting set. However, 
the method of vector space projection is already well known as published and taught by 
Haddad (pg. 3059, col. 2). Haddad teaches a method to solve a mathematical problem 
encompassing multiple constraints by vector space projection (page 3059, lines 10-16). 
Haddad et al further teaches that the desired result of the method of using VSPM is the 
"solution set" or the set that satisfies all the constraints (page 3059, lines 38-42; fig. 2) 
and that the VSPM method has significant flexibility in that any number of constraints 
may be incorporated (page 3063, lines 8-11). Therefore, the use of VSPM in the 
multiple constraint condition (time and frequency) generation of filter coefficients 
disclosed by Kapoor is advantageous because it is an exemplary method to solve for 
the "solution set" of coefficients which satisfy both the time and frequency domain 
conditions and it may be applied with any number of constraints. Therefore, it would 
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have been obvious to one having ordinary skill in the art to utilize vector space 
projection as taught by Haddad in the method of Kapoor because it allows constraint 
flexibility and can be advantageously used to solve the mathematical problem of 
multiple constraints. 

Regarding claim 4, Kapoor in view of Haddad disclose the limitations of claim 1 
as applied above. Further, Kapoor discloses that the time domain constraints specify a 
shortening of a channel impulse response (col. 2, lines 31-40; col. 4, lines 4-9). 

Regarding claim 5, Kapoor in view of Haddad disclose the limitations of claim 1 
as applied above. Further, Haddad discloses that the frequency domain constraints 
include a frequency response for the SIRF filter that does not attenuate a received 
signal (fig. 3), Figure 3 of Haddad illustrates frequency domain attenuation regions for 
various filters which do not attenuate a received signal because they have a flat 
magnitude response. 

Regarding claim 6, Kapoor in view of Haddad disclose the limitations of claim 1 
as applied above. Further, Haddad discloses that the frequency domain constraints 
include a pass-band for said SIRF filter (fig. 3.). Figure 3 of Haddad illustrates 
frequency domain attenuation regions for various filters which include pass-band 
regions because they have a flat magnitude response or pass-band over a range of 
frequencies. 

Regarding claim 10, Kapoor in view of Haddad disclose the limitations of claim 1 
as applied above. Further, Haddad discloses that the VSPM method is iteratively 
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applied between the time and frequency domain constraints until the sets converge (fig. 
2). 

Regarding claim 1 1 , Kapoor discloses a shortening impulse response filter 
(SIRF), comprising: a set of finite impulse response (FIR) coefficients (col. 4, lines 17- 
19) satisfying at least one constraint in a time domain (col. 4, lines 4-10; col. 6, lines 50- 
57) and at least one constraint in a frequency domain (col. 4, lines 10-13; col. 6, lines 
58-63), wherein said at least one time domain constraint is represented as at least one 
first set and wherein said at least one frequency domain constraint is represented as at 
least one second set (col. 4, lines 4-13), wherein said finite impulse response (FIR) 
coefficients are determined by an intersecting set of said at least one first set defining 
said time domain constraints and said at least one second set defining said frequency 
domain constraints. As broadly as claimed, the constraints are represented by a "set" 
and an intersecting set of the time domain constraints and the frequency domain 
constraints is determined because the method for determining coefficient values of 
Kapoor accounts for both the time domain constraints as well as frequency domain 
constraints, Kapoor does not disclose the use of a vector space projection method to 
determine the intersecting set. However, the method of vector space projection is 
already well known as published and taught by Haddad (pg. 3059, col. 2). Haddad 
teaches a method to solve a mathematical problem encompassing multiple constraints 
by vector space projection (page 3059, lines 10-16). Haddad et al further teaches that 
the desired result of the method of using VSPM is the "solution set" or the set that 
satisfies all the constraints (page 3059, lines 38-42; fig. 2) and that the VSPM method 
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has significant flexibility in that any number of constraints may be incorporated (page 
3063, lines 8-11). Therefore, the use of VSPM in the multiple constraint condition (time 
and frequency) generation of filter coefficients disclosed by Kapoor is advantageous 
because it is an exemplary method to solve for the "solution set" of coefficients which 
satisfy both the time and frequency domain conditions and it may be applied with any 
number of constraints. Therefore, it would have been obvious to one having ordinary 
skill in the art to utilize vector space projection as taught by Haddad in the method of 
Kapoor because it allows constraint flexibility and can be advantageously used to solve 
the mathematical problem of multiple constraints. 

Regarding claim 14, Kapoor in view of Haddad discloses the limitations of claim 1 
as applied above. Further, Kapoor discloses that the time domain constraints specify a 
shortening of a channel impulse response (col. 2, lines 31-40; col. 4, lines 4-9), 

Regarding claim 15, Kapoor in view of Haddad disclose the limitations of claim 
1 1 as applied above. Further, Haddad discloses that the frequency domain constraints 
include a frequency response for the SIRF filter that does not attenuate a received 
signal (fig. 3). Figure 3 of Haddad illustrates frequency domain attenuation regions for 
various filters which do not attenuate a received signal because they have a flat 
magnitude response. 

Regarding claim 16, Kapoor in view of Haddad disclose the limitations of claim 
1 1 as applied above. Further, Haddad discloses that the frequency domain constraints 
include a pass-band for said SIRF filter (fig. 3.). Figure 3 of Haddad illustrates 
frequency domain attenuation regions for various filters which include pass-band 
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regions because they have a flat magnitude response or pass-band over a range of 
frequencies. 

Regarding claim 18, Kapoor in view of Haddad disclose the limitations of claim 
1 1 as applied above. Further, Haddad discloses that the VSPM method is iteratively 
applied between the time and frequency domain constraints until the sets converge (fig. 
2). 

6. Claims 2 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kapoor in view of Haddad, and in further view of Shinde (US 6192386). 

Regarding claim 2, Kapoor in view of Haddad disclose the limitations of claim 1 
as applied above. Kapoor in view of Haddad does not disclose that the at least one set 
defining constraints that said SIRF filter must satisfy in a the time domain define a filter 
having a linear phase response. However, Shinde teaches an analogous digital finite 
impulse response (FIR) filter (abstract). Shinde also teaches that an advantage of a 
linear filter is that it does not produce any phase distortion with respect to the input (col. 

7, line 64-col. 8, line 8). One skilled in the art is familiar with the design of digital filters 
and how to design both linear and non-linear phase filters with respect to any chosen 
design constraint. It is common that the design constraints alone may define the filter to 
have a linear or non-linear phase output with respect to the input. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time which the invention 
was made to set defining constraints that the SIRF filter must satisfy to define a filter 
having a linear phase as taught by Shinde in the method of Kapoor in view of Haddad 
because such methods are commonly known in the art, and the linear phase 
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characteristic of the filter would not produce distortion in phase across various 
frequencies. 

Regarding claim 12, Kapoor in view of Haddad disclose the limitations of claim 
1 1 as applied above. Kapoor in view of Haddad does not disclose that the at least one 
set defining constraints that said SIRF filter must satisfy in a time domain define a filter 
having a linear phase response. However, Shinde teaches an analogous digital finite 
impulse response (FIR) filter (abstract). Shinde also teaches that an advantage of a 
linear filter is that it does not produce any phase distortion with respect to the input (col. 
7, line 64-col. 8, line 8). One skilled in the art is familiar with the design of digital filters 
and how to design both linear and non-linear phase filters with respect to any chosen 
design constraint. It is common that the design constraints alone may define the filter to 
have a linear or non-linear phase output with respect to the input. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time which the invention 
was made to set defining constraints that the SIRF filter must satisfy to define a filter 
having a linear phase as taught by Shinde in the method of Kapoor in view of Haddad 
because such methods are commonly known in the art, and the linear phase 
characteristic of the filter would not produce distortion in phase across various 
frequencies. 

7. Claims 19, 22-24 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kapoor in view of Haddad, and in further view of Gandhi et al (US 
61 1221 8; hereafter "Ghandi" - previously cited). 
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Regarding claim 1 9, Kapoor in view of Haddad discloses a method for 
determining coefficient values for a shortening impulse response filter (SIRF) as applied 
to claim 1 above. Although digital signal processors (DSP) executing instructions stored 
on memory communicatively coupled to them are notoriously known for implementing 
inventions which process digital information, Kapoor in view of Haddad does not 
disclose the use of one. However, Ghandi does teach the use of a DSP and a memory 
for implementing a filter (abstract; col. 18, lines 28-35). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time which the invention was made 
to utilize a memory and a DSP as taught by Ghandi in the method of Kapoor in view of 
Haddad because it provides an exceptionally flexible means to implement the filter. 

Regarding claim 22, Kapoor in view of Haddad, and in further view of Gandhi 
disclose the limitations of claim 19 as applied above. Further, Kapoor discloses that the 
time domain constraints specify a shortening of a channel impulse response (col. 2, 
lines 31-40; col. 4, lines 4-9). 

Regarding claim 23, Kapoor in view of Haddad, and in further view of Gandhi 
disclose the limitations of claim 19 as applied above. Further, Haddad discloses that 
the frequency domain constraints include a frequency response for the SIRF filter that 
does not attenuate a received signal (fig. 3). Figure 3 of Haddad illustrates frequency 
domain attenuation regions for various filters which do not attenuate a received signal 
because they have a flat magnitude response. 

Regarding claim 24, Kapoor in view of Haddad, and in further view of Gandhi 
disclose the limitations of claim 19 as applied above. Further, Haddad discloses that 
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the frequency domain constraints include a pass-band for said SIRF filter (fig. 3.). 
Figure 3 of Haddad illustrates frequency domain attenuation regions for various filters 
which include pass-band regions because they have a flat magnitude response or pass- 
band over a range of frequencies. 

Regarding claim 28, Kapoor in view of Haddad, and in further view of Gandhi 
disclose the limitations of claim 19 as applied above. Further, Haddad discloses that 
the VSPM method is iteratively applied between the time and frequency domain 
constraints until the sets converge (fig. 2). 

8. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kapoor 
in view of Haddad, in further view of Ghandi, and in further view of Shinde. 

Regarding claim 20, Kapoor in view of Haddad, and in further view of Ghandi 
disclose the limitations of claim 19 as applied above. Kapoor in view of Ghandi do not 
disclose that the at least one set defining constraints that said SIRF filter must satisfy in 
the time domain define a filter having a linear phase. However, Shinde teaches an 
analogous digital finite impulse response (FIR) filter (abstract). Shinde also teaches 
that an advantage of a linear filter is that it does not produce any phase distortion with 
respect to the input (col. 7, line 64-col. 8, line 8). One skilled in the art is familiar with 
the design of digital filters and how to design both linear and non-linear phase filters 
with respect to any chosen design constraint. It is common that the design constraints 
alone may define the filter to have a linear or non-linear phase output with respect to the 
input. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time which the invention was made to set defining constraints that the SIRF filter 
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must satisfy to define a filter having a linear phase as taught by Shinde in the method of 
Kapoor in view of Haddad because such methods are commonly known in the art, and 
the linear phase characteristic of the filter would not produce distortion in phase across 
various frequencies. 

***** 

9. Claims 1-8, 10-16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kapoor in view of Haddad, Khalil C. ("Constrained FIR Filter Design 
by the Method of Vector Space Projections", Haddad, Khalil C. et al; hereafter "Khalil" - 
newly cited). 

Regarding claim 1 , Kapoor discloses a method for determining coefficient values 
for a shortening impulse response filter (SIRF) (fig. 1; col. 4, lines 18-30), said method 
comprising the steps of: establishing at least one set defining constraints that said SIRF 
filter must satisfy in a time domain (col. 4, lines 4-10; col. 6, lines 50-57); establishing at 
least one set defining constraints that said SIRF filter must satisfy in a frequency 
domain (col. 4, lines 10-13; col. 6, lines 58-63); and determining an intersecting set of 
said at least one set of defining constraints that said SIRF filter must satisfy in the time 
domain and said at least one set of defining constraints that said SIRF filter must satisfy 
in the frequency domain. By the method of Kapoor, it is necessary that an intersecting 
set of the time domain constraints and the frequency domain constraints is determined 
because the method for determining coefficient values of Kapoor accounts for both the 
time domain constraints as well as the frequency domain constraints. That is, the 
intersecting set of the time domain and frequency domain constraints consists of a set 
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wherein both time and frequency domain constraints are taken into account as 
disclosed by Kapoor. Kapoor discloses the use of an eigenfilter method to determine an 
intersecting set of the time domain and frequency domain constraints (fig. 4b; col. 5, line 
65 - col. 6, line 3) but does not disclose the use of vector space projection methods 
(VSPM) to determine the intersecting set of the time domain and frequency domain 
constraints. However, Khalil teaches an exemplary method of utilizing VSPM methods 
to determine an intersecting set (fig. 1 ) of more than one group of constraints (fig. 1 , 
refs. C1 and C2; page 715, col. 2, lines 7-12). Khalil further teaches VSPM methods 
hold advantages over eigenfilter methods (page 714, col. 2, lines 2-27) such as the 
possible incorporation of linear and non-linear constraints and more efficient 
optimization (page 715, col. 2, lines 28-41). Therefore, it would have been obvious to 
one having ordinary skill in the art to utilize the VSPM method for finding a solution set 
in view of multiple groups of constraints as taught by Khalil in the method of Kapoor 
because the VSPM method of Khalil could be used to solve for the solution set of 
coefficients which satisfy both the time and frequency domain constraint conditions 
while providing the advantages of more flexible constraints as compared to eigenfilter 
methods. 

Regarding claim 2, Kapoor in view of Khalil disclose the limitations of claim 1 as 
applied above. Further, Khalil discloses defining constraints that the SIRF filter must 
satisfy in the time domain define a filter having a linear phase response (page 716, col. 

1). 
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Regarding claim 3, Kapoor in view of Khalil disclose the limitations of claim 1 as 
applied above. Further, Khalil discloses defining constraints that the SIRF filter must 
satisfy in a frequency domain define a filter having a non-linear phase response (page 
719, col. 1). 

Regarding claim 4, Kapoor in view of Khalil disclose the limitations of claim 1 as 
applied above. Further, Kapoor discloses that the time domain constraints specify a 
shortening of a channel impulse response (col. 2, lines 31-40; col. 4, lines 4-9). 

Regarding claim 5, Kapoor in view of Khalil disclose the limitations of claim 1 as 
applied above. Further, Khalil discloses that the frequency domain constraints include a 
frequency response for the SIRF filter that does not attenuate a received signal (page 
716, col. 1, lines 20-40). 

Regarding claim 6, Kapoor in view of Khalil disclose the limitations of claim 1 as 
applied above. Further, Khalil discloses that the frequency domain constraints include a 
pass-band for said SIRF filter (page 716, col. 1, lines 20-40). 

Regarding claim 7, Kapoor in view of Khalil disclose the limitations of claim 2 as 
applied above. Further, Khalil discloses the additional limitations of claim 7 (page 716, 
col. 1, lines 20-40; col. 2). 

Regarding claim 8, Kapoor in view of Khalil disclose the limitations of claim 3 as 
applied above. Further, Khalil discloses the additional limitations of claim 8 (page 716, 
col. 1, lines 20-40; col. 2). 
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Regarding claim 10, Kapoor in view of Khalil disclose the limitations of claim 1 as 
applied above. Further, Khalil discloses that the VSPM method is iteratively applied to 
the frequency and time domain constraints until the set converge (fig. 1) 

Regarding claims 11-16, and 18, the limitations of the claims are disclosed by 
Kapoor in view of Khalil as applied respectively to claims 1-6 and 10 above. 
10. Claims 19-26, and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kapoor in view of Khalil, and in further view of Gandhi. 

Regarding claim 19, Kapoor in view of Khalil discloses a method for determining 
coefficient values for a shortening impulse response filter (SIRF) as applied to claim 1 
above. Although digital signal processors (DSP) executing instructions stored on 
memory communicatively coupled to them are notoriously known for implementing 
inventions which process digital information, Kapoor in view of Khalil does not disclose 
the use of one. However, Ghandi does teach the use of a DSP and a memory for 
implementing a filter (abstract; col. 18, lines 28-35). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time which the invention was made 
to utilize a memory and a DSP as taught by Ghandi in the method of Kapoor in view of 
Khalil because it provides an exceptionally flexible means to implement the filter. 

Regarding claims 20-24, and 28, the limitations of claim 19 are disclosed by 
Kapoor in view of Khalil, and in further view of Ghandi as applied above. Further, the 
additional limitations of claims 20-24 and 28 are disclosed by Khalil as applied 
respectively to claims 2-6 and 1 0 above. 
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Regarding claims 25 and 26 the limitations of claims 20 and 21 are disclosed by 
Kapoor in view of Khalil, and in further view of Ghandi as applied above. Further, the 
additional limitations of claims 25 and 26 are disclosed by Khalil as applied respectively 
to claims 7 and 8. 

Allowable Subject Matter 

11. No claims are allowed. 

Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vanderpuye Kenneth can be reached on (571) 272-3078. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




Jason M. Perilla 
June 24, 2005 
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